Our galaxy is an orchard, in which stars and planets grow. They grow from small bits and pieces, thus obeying a log-normal distribution. Log-normal distribution maximizes the entropy, implying that the growth process is stochastic. Anything that grows by accumulation of random bits and pieces, with each increment stochastic, one would get a log-normal distribution. There is a completeness correction that may need to be applied to planets <~1.5 R ⊕ [3] .
Bi-Modal Distribution. More careful analysis of plotting 2-D histogram of fluxes received Vs. radii reveals a bi-modal distribution on top of the lognormal. The modes are centered around 1.3 R ⊕ and 2.3 R ⊕ , with a gap at 2 R ⊕ . This seems to be a universal feature throughout FGKM stars. These two modes could correspond to two types of planets in general, independent of the host star type (especially taking into account that M-Dwarf radius in Kepler Input Catalog (KIC) could be underestimated by ~20% [4] ). 
Interpretations:
Two types of Planets: rocky and water worlds. These two distinct types of planets are rocky ones (Earths and super-Earths, planets made up of mostly silicates and metals with bulk composition similar to Earth), and volatile-rich ones. The volatile-rich planets should be water-worlds (made of a significant amount (>25%) of H-compounds: H 2 O, NH 3 , CH 4 , in addition to the silicates/metal and small amount of gas). They are NOT gas dwarfs (H 2 /He-dominated envelope directly on top of a rocky core), because according to condensation/evaporation calculations, there is no way to deplete the less volatile O, N, C more than H 2 and He, in fact they should be enriched. For example, in our solar system, the Carbon in Uranus and Neptune [5] is enriched ~50 times solar, and the O, N, C on Jupiter and Saturn are enriched a few up to ~10 times solar [5] . In three aspects: (1) volatility (characterized by equilibrium condensation temperature in the nebula), (2) density, and (3) cosmic abundance, the refractory elements making up silicates and metals (Si, Fe, etc.) , the H-compound forming elements (O, N, C), and H 2 /He always form a ladder or hierarchy, with the
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elements O, N, C always falling in the middle of this hierarchy: 1300~1400 8 There seems to be a problem with water line, as to whether the water worlds could form so close to the star. However, recent isotope dating of meteorites suggests that planetesimals form quickly after the first condensates from the nebula (<~1 million years), thus allowing wet accretion directly from the nebula before its dissipation [6] .
Alternative View: photo-evaporation? An alternative view is that the two populations (bi-modal distribution) is a result of photo-evaporation, but there are controversial results in the literature regarding XUV evaporation models, some predict a bimodal distribution [7] , while some do not [8] .
100 %F e Figure 3 . Mass-radius diagram of planets with RVdetermined masses, color-coded by T equilibrium . "Main-Sequence" of Planets: If we restrict our samples to the planets with masses determined by the radial-velocity (RV) method (generally more robust than other methods [9] ), then the distribution of planets on the mass-radius diagram form a main-sequence, that is a limited width array, similar to that of stars on Hertzsprung-Russell Diagram (LuminosityTemperature Diagram) . This is consistent with the picture of a material-limited, stepwise growth process, including two kinds of planet building materialsrocky/metallic component and ices.
In Figure 3 , comparing the positions of planets to the mass-radius curves of various theoretical compositions (color curves as labelled): the first group of planets (<2 R ⊕ , red and yellow ones in the lower-left part) complies very well with that of silicates/metal (2:1 weight ratio) composition trend within uncertainty. This trend was first pointed out by [10] and later followed up by [11] .
The second group (>2 R ⊕ , blue and green ones), on the other hand, complies reasonably well with the following formation scenario: Stage (1) accrete metal/silicate materials up to a few M ⊕ . Stage (2) accrete icy materials (H 2 O, NH 3 , CH 4 , i.e., Hydrogencompounds), if they are available, for another few M ⊕ , following the trend of the dashed cyan curves, asymptotically approaching 100% H 2 O, NH 3 , CH 4 curve. Stage (3) then accrete H 2 /He gas, if they are available, following the trend of the dashed purple curves, asymptotically approaching 100% cold H 2 /He curve.
Other evidence. Contaminated white-dwarf spectra show H 2 O-rich planet debris. Although, the amount of debris is small compared to 1 Earth mass, it could indicate the existence of water worlds out there, if those debris come from the breakup of those planets [12, 13] .
Conclusion: The planet formation process leads to three types of planets: rocky, water and gas worlds. They give well-defined fields in the mass-radius diagram as shown in 
